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^ ^^-^ 2-(3.4-^«1-ol2.^'«>l5ll^)-3.5.7-Sal*>olH-^^l-4H-l-€2:3^l^-4-^ 
[2-(3,4-(lihyclroxyphenyl)-3,5.7-trihydroxy-4H-l-benzopyran-4-one] ^ l-s^-^ic 

o]^ (flavonoid) ^A^^ ^ ns.<^ 4-8-*fe ^^S.^ -§-£^ ^tb ^± 

SA^, ^5^]:^ 0.5. t}7] m^ IS. a^lEj^ 2-(3,4-c1tl-olH^Al4ii)-3,5,7-S2l«l-ol 

cs.A]-4H-l-^2:5i|^4-8: ^ ^si-iic^ojE. -R-S^^ 2i^4^ (osteoblast)^ -^ll 
S.^-^ ^ (osteoclast)sl 4^^^ ^J*llJL3i|-7> ^c]^ ^^3: ^We]- 

^Itfl €^ ^ ^171^014 ^^;^loi] :^4-g-# ^^^^] ^o} 




H 1 
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2-(3.4-c)5HH^'^l3^^)-3,5,7-Se]B:H^^'^l-4H-l-Sl!2:2l^-4-^ ^ ZLSi\ 
^l^o]^ -B-i^]* ^ ^IIS.^ -§-£{Use of 

2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy^4H-l-benzopyran-4-one and its flavonoid 
derivateives for the prevention and treatment of osteoporosis} 

S. 1^ 2-(3,4-t:]*l-o]=^Al 3^1 '^)-3,5,7-Hs]§>olc^A]-4H-l-te3l ^-4-^5] 2: 
#>^lioil>Hfi1 #^Jl41- KTT ^'Sili^-^S. ^^^^ (geaistein)4 

tilst ^41- ^-EfVa ^fjiL, 

£ 2fe 2-(3,4-c]^}olH4AlHil^)-3,5,7-iEe)5>o]=^Al-4H-l-te2^i€-4-^^ 2: 
#>mSLoflAifi1 ALP f^7>jL3iH- ^IH^ ^41- ^Bftfl ^olji, 

H 3^ 2-(3,4-cl*l-<:>lHS.AlBl)^)-3,5,7-E2^e]-o]H^Al-4H-l-te3^^-4-^, 
Sefcl^ (estradiol), -f^ ^l-c] f-cs^^ ^^■f-l-<HlAi ^fl^a] ^ 

£ 4^ 2-(3.4-cl5>olH^Al3^id)-3.5,7-ms)*fo]^^Al-4H-l-»fflS3q^-4-^. c>ll:i; 
£ 5fe 2-(3,4-tq*>olcs.Ali^^)-3,5,7-Es^5}-olH#Al-4H-l-€a3l^-4-^, oflih 
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^^^%<^]^] (tibia) ^ 

(lumbar)Sl ^^1- ^ttb 

<6> ^ 2-(3,4-t^€rFol = ^Al3^]^)-3,5j-Ee]3l.olH^A]-4H-l-^2:2l^-4-^ 

[2-(3 ,4-dihydroxypheny 1 )-3 , 5 , 7-tr ihydroxr-4H-l-benzopyran-4-one] ( 'f-<^ ^.x-fl ^ 

(quercetin)'«ilel- 2]=^t) ^ (flavonoid) -^S^lf- <^1«<J- ^ 

AflS^ ^£0fl ^^SAi. §1.71 ^S}-61 IS SAl2£|^ 

^<»1|='^^ ^ n.i!l #5l-:a.i^olH -fi-JE^lfe 2:#>*1]S (osteoblast)^ ^^Jl4 

^ (osteoclast)^! ^S.^-^ ^<H^ ''}^^ S.^^s^ ^ 

^ ^ 2:l7l^om. ^^Tflojj ^44^ ^^^1-;^] #4^^ ^IJS-^I ^ 

<7><^«|-<il 1> 
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OH O 



<9> (osteoporosis)^ 1 ^^7> ^±^<^ ^It^^l g^^lJL 31 

s. ^An #^^<J- (tate)^l ^<>1^]fe ^Blls, ^-et n8i7f ^i=s«;^l7l nfl^ 

oil ^^"^S #^5)71 ^t^. -a-^^ A^. '§'9= ^fl. ^ 

ii^, ^f- ^^it ^<>1. ^1^. 1^1 t^:^ 5:14. 

t^. 7^91^}^ ^^1^ ^-^^iLcj-fe # T^^'^ (bone resorption level )ol 

# ^^7} ^^t] ^^^cf. 3^1^7101] o]m^ <H]>,E5. 

^ (estrogen) ^H7> ^4:*>^i:fl, i41 IL-7 ( inter leukin-7)i 

B-<a3i|-^ (B-lymphocyte)7l- 4^ '^P^^l'^ -^4^ (bone inarrow)'^! B M]S. (pre-B 
cell)7> ^^3^131 6l«fl IL-6fi] -^fol ^7}^c^ 4# Aflisl f'7M?lH.5. :i 

<10> o]Si\. :y-ol #4^^^ ^>ol^ o^O.^ ^.v^^^ ^];|7) o)^o^ <^^^ofl7ll 
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SH ^ 1300^ ^sl^l ^]^o] ^^^^^ Slfe 5j-2.S ^a^^;^ '&±S. ^^7}^ 

^^S. 011^5171 tlUl-i, /M^^ Z]- 7l^iF ^lo^^A].6l|A-^^ 

<ii> -^71) #4^^ 4-§-5)^ 91^ #^5.^ i^SM (estrogen), 

^ o\i^^ dins.o]B. (androgenic anabolic steroid), ^± 
m. '>]S.i]WB^^ (ipriflavone), «]^^ D3 S"^, 1995\1 ^3./} 

(Merck Co.)<>l]>H^ 6Hiialiiiiiii5.molE (aminobisphosphonate)l-, 1997^ p)^ l5l 
4 (Lilly (k).)<^'«-ife ^^^91 <^^MS^ ^-8-^ S^7l (selective estrogen 
receptor modulator, SERlDSAifi^ ^^^W (raloxifene)* tfl 



^c^7> ^^^«>14. 42l->«^, ^71 ^c^^ n^S. ^7]Si\- ^^-g-o] ^S. «^ 

^:M;i* tfl^l^ ^ AflS.^ l-^Sl 7M0I A^2£)al $X 

±T^, m tfl^1 %tS. ^ ^:>47> tfl^ oj-fc 

(soybean isoflavone) olliEs.;^ (phytoestrogen)ol4. 

<13> ^1- 6i]iiEs.;gi^ 19461^ al]i.i)E f-ofl sjgn ^2,3. iLjl£)$ifecil, '#5.4 
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(clover disease) [-^-^ e-^Hf^ (red clover, Tri folium siibt erraneum var . 
Dwalganup)ol] *9=iAi ^o^^o] m ^7y^6\, '^sh]. i|'6]2j. 

(isoflavonoid)'a# ^^3L ^l-fl^i ^o]S^ o]^^ ^^^^ ^1- oi]iiiES.^6]E|. igi^ 

<14> o|]^Es.7jlo.^ ^s^^ #^5.^ (daidzein), ^m^^lloi 

(genistein). asSJni-il^ (foraononetin), wj^^Vvl A (biochanin A) -f-^ 

(isoflanone)^ ^^lli^Sl- (coumestrol) -§-3] ^^IliiiEj- (coumestan)^ ^^1- 

. (enterolactone) (lignan):^] ^^1- ^ ^eil^t^l-ir 

(enterodiol) f-^ ifl^ (phenol):^ 5li4. ^l" i^iES^^ tfljll 

S]§ (aglycone), e'-O-^Hll W^'^^l^B (6'-0-acetylglucoside), 6'-0-^S.^l-f-SA] 
= (e'-O-malonylglucoside) f-^ ^b||S. = ^^IM^i^^^l^ 7-(h# 

f-ia:A]= (7-0-glucoside)^ ^4s. ^^(1^4. >S-7] ^^f-l- ^ ^ti"^ ^ 
«l)5l«»>^ 0-^^3.^^4 (/9-gIucosidase) JH'ar'Hl 5]sfl 7]-^§*ll£loi ^ 

(free) «^l4i«e1>g.ol oV^b^^o^ %^s. ^^s)^ ^jS-S ti^^ m. 

iiHs.:^ ^-g-^-^ -B-'S-^ Hs.^ ^J*11«H o]^ i+E)-4^ >gt 

€ (cardiovascular disease) ^ 7lE)- f^^s^ Ajs.'Hl ir^M^^ i^l^ltH 4-8- 

S.;^ WHl 7lolt>^ #t|-^^4 ^^^l ^0.5. :M.als)Sit|- (Y. Ishimi 
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et aJ., Selective Effects of Genistein, a Soybean Isoflavone, on B-Lymphopoiesis 
and Bone Loss Caused by Estrogen Deficiency, Endocrinol., 140(4): 1893-1900, 
1999). o] ^oio] Aif. oiliiEs.;ioi 4o]s.;^oic,lu|. ;(|lx:|^Bllol2l f-o^ ^^o]7] o} 

^-il^^l^ '^^^1 91^]^ ^ 

<16> ^41- S-cflS. tl^ ^'g- ^-fli (human endometrial 

adenocarcinoma cell)«=fl>H ^M: i^fiSS^i*^! S)tb ALP ^^^-f- ^lS.>^lS.>M 4 

-g-Slji Sife oiliSe^cl^ (estradiol)* 71^6.^. «H «1^«fl' iL^. ^^l^^^Sf - 5 
>10-2h11, ;^miEllol4 ofl^ (equol) 10-3flB, t:)-'^! = 7 >10-3bB, A 1.5 

>i0-4»ll, MSiitilfl lO-SuBolt).. HBm, ;^]-^ (uterus)oll ofliiSS;?! Ir'^J 

(estrogenic activity)^ clol] (diethylstilbestroD-l- 7]^±Sl ^ nfl, 
^Tfl^iEf. 3.5 >io-4 Bfl, 10-5 BJl, t|-ol = ;()loi 7 5 Bfl^ Hl^^l-iji A 

4.6 >i0-6 Hfl, MSict-ilfl 2.6 >10-6 ^S-S. ^Xit^. -^l^^^MS.;^ Sl^j- 

(estrogenic effect )!■ i^-E}-vfl^ <3:o. ^pii^Ef-s]. SMi^vil^^] z^-z]- 
(alfalfa) 5 g, 9,412 g^loL z^t^ 48 g, 145 go] 

1-^ (anti-estrogenic effect)* M-El-ifl7l£ SfS-S. ^o] ofliiEs.^ 

^-§-^ (estrogen receptor )Sl ^£.7]- fe^ S^^l^ ^^life ^ n];^ 
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<17> ^<H1 = ^1^ (quercetin) ^ ^^^^}^ 4000<=^f^^ ^l-S-^Ej ^o] 

^Ife 4^7^ ^^1- (phenolic compound igse^d^ ^^S. H ^2:7} ^^^^ ^ v] 
B)-^ P (vitamin ¥)^JLS. t^l^ ^cf. ^J^V^^S. ^^s/il^^ "^M^. 

(capillary wall integrity) 3-4^ ?^«J-^^(capillary resistance) -B-^li f^A 
^"t* ^ol ^fe itJlElJl S14 (Gabor et al.. Progress in Clinical and 

^ Biological Research, 280: 1-15, 1988; Havasteen et al., Biochemical Pharwacology 
32: 1141-1448. 1983). 
<18> ^ofle/^l^^ -f^^^S. ^^7> ^-t^t^ afl^^l. ^ ^€ (rutin)^S.Ai 

7Hai" 5^31, f^^^s.^ m P 4-8-. ^>^^ ^ 

© <19> at!:, ^o^ofl 4^0.3. ^7^t\^ iS^i =S.#eIi;^(propolis)7]- ^4. 

1-^ (Maloine Editeur S.A., Propolis in natural therapeutics, 1983; 
//•ance ale Fragrance Journal, 83 , 36-39, 1987) ■f-'HlJE 7]7^^o\ Sife wfs]- :y-ol §^ 

o] mm o^7ii^ ^^1, ^-fi-()»»). 

<20 eefli^ ^SJiiiols. (flavonoid)7> (chrysin)-f-sl #e]-^ o]. 

(flavon aglycon)4 (galangin), ^'^j f-El"^ o>=-a]^o.s. 
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^^2] 1^ Ig/dayS. ^^^4. tefii.o|Hfe o^s^^ 284-486 mg/kg 

(Hertog: Lancet 342: 1007-1011 (1993), /. of Agricultural and food Oiea. , 40: 
2379-2383. (1992)), ?il<a: 110 mg/kg, ^ (french beans): 32-45 mg/kg, 

(broccoli): 30 mg/kg, 'S-^): 14 mg/kg, SafS.: 8 mg/kg ^ 21-72 mg/kg f-i 

4^ t^^'H Slol Jg^^^S 15 mg/kgs; #2}iLiiOlH7> ;^ 

<2i> tsl-ii^o] = ^ ^J-altt'^ (antihypertensive), 

(antiarrhythmic activity), ^^^^^^ ^^ells?]-^^ (anti-inflammatory and 
anti-allergic properties), ^■1-l-el)i:^ll-^'f' ^r'^^ (hypocholesterolemic activity), %. 
i€4 al^'^flS. (platelet and mast cell stabilization), W^'^ 

(antihepatotoxic activity), :i2]al ^=r^¥^ (anti-fertility)4 ^^<a=-^^ 
(antitumour activity) %^<>\ $14. 

<22> #2l-iLiio]H (flavonoids)^ ^f''^ (inf lammatory)3|- 1^ 

(vascular disease)^ (eicosanoid synthesis)^ 

6>q4 (platelet aggregation), A^]^ A^^^ (low density 

lipoprotein; LDL) -it^, 1^^^ (vasodilation)*^! cfl^ JL^S- t^^ $14. 2t!:, 
DNA (deoxyribo nucleic acid) ^ RM (ribonucleic acid) #^Jl4i(polymerase)5] 
* ^>il«H l:'^^ (antiviral activity)^ :i ^*^S., #e|-iic 

0] = ^ 1-<S^<:>] (mutagenic activity), a]^'?^^^ (non-carcinogenic 
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activity)^- M-Bfvflo^ Ag^jxfl 0.3 - 0.5%^ '^^H ^^7]:^: f-<^l- ^-f 

l-if^^o.s o\^c^ ^o^^ (carcinogenic activity)"^! ^^]^^ 
'S-^l (renal tubular epithelium)«^l>H ^^^o] ^-fi Sl4(Zhu J., , 269: 

292-299. 1994). 

<23> 3E^, ^•^U'Hl^^ 27} o]^ (Ca2+)^ ^l^a}^ o\nh:.^ (adenosine 

triphosphate; AlP) ^^^4 '^^^S.S. ^^^^-i- ^^a]?]^ %^^o] ^4 

(Hanraierstedt , Arch. Biocbem. Biophys., 266: 111-123, 1988). neln, f-<^s^]^4 
^Ai^ M-flsl 1^ JLt|-3ESS.€ (gonadotropin) o] ^i:.^ 7}^si\ p] 

^Ife- 5^;tilt!:cfJl ^JLSj^feci] (Gumbinger, Progress in Clinical and 

Biological Research, 280 : 345-348, 1988), jli4£MJa^ ^7l;?> f-o^^ #4 

<24> nem, ol.3j^7>^l €4^^ <=fl'S- afe ^<»fl =>H1€ % 

#AflS^ '^S^^^ #?l*>ul sh^-^llS^ 'Hlif^^* ^^l*>fe %>^^<>1 -f^^ ^ 
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<26> ^ ^^51 o. ^o]|54^ (quercetin) ^ :22^ #e1-iicolH (flavonoid) 
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<33> ^dfla^^^ t}7] IS 2-(3,4-ti|«HHS.Al3^^)-3,5.7-Ee1*fol^^ 

Al-4H-l-€25i) ^-A-^ [2-(3.4-dihydroxyphenyl )-3,5.7-tr ihydroxy-4H- 
<34> l-benzopyran-4-one] Sfe 3,3' ,4, ' .5.7-€^*H:£-^^l*e1-^ (3,3' .4' ,5,7-penta 
<35> hydroxy- flavone) Ci^vfii^ ^^H^ 302.33 g/mole^ ^^W-^ tk^ ofl 




<39> ^ ^'^;^>1-^ ^<^E.4^o] 2i^4s. (osteoblast) ^ ^^^S. (osteoclast)^ 
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^]5;^^6j] ol^l^ ^^t}7] ^*>^ ^1- <^liSS^ (phytoestrogen) Si 

S.^y^ ^4^f' ^]S.y^S. .^^i|ol;^l^ ^IMii^l?! (genistein)* wlHl-^S. ^ 
^ 4^^^^ ^4. ^ilN^tiioi:a.4 S#>^l3£fi1 4 

#4^^^ ^is.;^!^ oj^o^^ ^-y^l-^^tf. 

<40> \+i2^t- ^tb ^1- ^4, ^-Hl^^l^Sl f-c^7> ^lifl xs^^ ^Sl- 

=-51 ^2|-8-<^l Si^ ^<^1=.4^^ oll^sel-4i:4 42)-g-ol 444 
^1 ^fe ^l-'S^ %^«1-5I4. 4#e1, ^'^l^'^l^^ ^^€5|-7> ^ 

4^^^^ ^ ^Ifii Jl4^^s. ^H-^ ^ $i-§-i: ^^«>5J4. 



6_ 



tb4. 

<42> ^V7] ^oflHAi]^ ^ l-el-:a.ii6lc -frH^fe ^-^ ^lofl 2fe M]:^^ 

s. ^0^7} 7>^«H ^1^1^ ^ Sil4. 

<43> ^. ^i=gsl ^i5^1€ ^ l-el-^i::<5l= -e-S^lfe ^^1 '^^^ ^li ^ 
^ ^ al;g^^ o^sj 7l-;^l ;*n^A5. ^<^^ ^ Sl^cfl, ;«ll^^^ ^-f^^^fe S.^ 4-§-*> 
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^^^1, ^^^1. It^l. "^^^l. "§-^^1, ^^-1^1 ^^^11- ^1- 

-§-*H ^m^. ¥<^1- ^t!: Jl^ J^l^i^ ^4. ^^1. ^J:>^1, 4^^, 

^^^-^ ifl-g-o^;^!, Aj^piil ^}■%■^^ ^ 

=S^5a#2)#. -i-elja. i2.^5i|. 7]^, <flt-a-xflolEi4 

^4 7}^tV oii^,Bii5 f-o] A]-^^ ^ 7l;*ll^^ (witepsol). 

S€ (tween) 61, ^l-^-S.:^!, sH-^^l, ^^4%, "i^^ ^"^l 4-g-« ^ ^ 

<44> ^ m^ s^i-^ tii^^s. ^c^^ ^ H]^^ 

<«> -f-ef ^^11- -t^ Jfl^i Jf^^^ 1, 2, 3 £fe 4B11S-, £^ 1/2. 1/3 
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oj:^ ^-fr^i^. f-'S- 1"^ . 1/2. 1/3 i/4«H n^m. 

<46> f-o|l5>tfl^ ^ us] l•e^-a.i^olH -B-S^l^ -fr3L-§-^^ 5-70 mg/kgoli, u}^^! 
^>7lS.^ 10 ~ 50 mg/kg^]"^, *>f- 1 ~ 3 ^ 'r SX^. 

^ ^4, ^^J^^l^i 3ltb 50 ft ^1A>^ (LDso)^ ^"^^ 160 mg/kg ^l-^"?! 

S. 4Bl->i4 (M. Sullivan et al. Proc. Soc. Exp. Biol. Med. 77 : 269, 1951). 

<51> ^. *>7l ^Al<mfe -g- ^^-i- i^ltl-fe €, ^ ^"^^ ^•§-'='1 *>7l -a Alio)! 



<52> <^Al6i] 1> AflSf'^Jl^ 
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<53> ^ l-'^'^l'Hfe- f-i^'HlH'^] S^-Hla (osteoblast)^ a^f- 
:a4?*>7l ^^^^ (human osteoblast-like cell line)"?! Saos-2 

4S.% 4-8-«>oi Jl41- ^-i^^l-^JL. <H1^SM (phytoestrogen)^ "i^^S. ^^11 
M^f' ^S.4S. ^Hm^^l?! (genistein)-!: wlHl-^S tfc^j 2^ 

<54> <1-1> aE:#>j)£5l ^ Alls nil "9= 

<55> wijfil >^Jl-6l £#>q|5.5s|- ^^^^ i+Bl-xfl^ Saos-2 'tllS.^l- A-^^cfl^ia 

^3)-r(l^ ^^:ts| tb^ ^^0.^4^ ^'^=^4 4-§-«l-55l4. 

<56> Saos-2 ^S.^ 10% FBS, Sfl^l^fl 100 -S-MS/m*, iiiS'as.o>ol^ loo /ig/M S. 

RPMI 1640bB^1 (Gibco BRL, o]^)!- a1.^*}c^ 37TCS. 5% (% BrJ=7| 

(incubator)«^lAi Br^^>^4. l^'Si 2~3:S| l^^i 1^ /^ltflBr<}= 

Afls^fe Bfloj: ^el-^ai (monolayer)* ^^«H ^fsVfe ^'^J'^l 

^7] ^^Itfl^r^ ^I'^'ilfe 0.25% (trypsin) -S-^i: 4-§-^H ^"Sf^* 

<57> <l-2> 4^ >fli£f^^^^: MIT -^"i 

<58> j^7] Afli^l- 96-i 20,000 >Hli^/lS ^^^3L ^«il|s>mfl* 10-2 

-10-9 iBg/mes| :^£7l- z^■ 67flSl ^7m^t:|-. f-<Hl2>^m* -g-Sfl 

'^1^171 -g-pBS-fe DMSO (dimethylsulfoxide)l- a>^5>o|ji, tir<J=S?ii^i DMSO^ ^ 
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<5!» ^1-7HA^ ^-i- 37TC Blj<g:7lo1lAi 3^^> ^VM^, «^7li IfTT 

(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide; Triazolyl Blue)!- 
0.05 mg/M ^HS. 7}eH S?!-^]^-! 4^]^^ ^^ «rM55l4. MTT ^^^^ 

AflS^oj) tili^f^-e^ MTT7> S.E.T^}^ (formazan) ^^±S. 

^-i^'S-^^lrl-. AJA^^ MTi};^!- DMSOS -§-«ll>»-l7^ t^l^V (ELISA 

reader )S. 550 m^^^ ^^S-l- ^^«>5^^. 
<6o> (%)^ «>7l 'rnM 14 ^7l-^1-;<] tfl2$ 1 

^^at> ^iS. ^]^% 67fl €^ ^^*>^cf. 

<61><^«|-4j l> 
<62> 

4lf = — ^ 
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<64> <l-3> ALP 

<65> 4S. ^■<^]^±S. ^^21-^ 5.iii4^«>]-:^l (alkaline phosphatase, * 

ALP'el- ^ l-'^i ^tb = ALP 

i fi^i^ ^7]^ ^^"^ ^«fi t«>> &m. 

<66> MH ^"i^ 4S.^^ Saos-2 ^1^ l-^* f-^tt ^^5^ 

4-§-*>5J4. ALP7> p-'u);Es.3^lliii>i3^«>lS (p-aitrophenylphosphate)l- p-i^S 

(p-nitrophenol)4 ixii^olE (phosphate)S. ^r^ll^l?!^ <^l-§-*>^ 405 nm 

oflA-^oj ALP ^-^^-i ^^^Si^^. ^ ^41- H M- 









(me/ml) 


m ^^"^ 


ALP 


MTT ^-a^'^ 


ALP 




100.0 ^2.5 


100.0 i.6 


100.0 do. 6 


100.0 dS.Z 


1 >10-9 


93.1 dQ.8* 


98.1 :iQ.0 


91.3 do. 6* 


106.1 :!6.4 


1 >10-8 


93.9 ^e.8 


104.4 d3.9 


96.9 ^2.7 


101.5 dg.8 


1 >10-7 


98.6 ^i.0 


101.2 dS.l 


95.9 i.6 


109.3 


1 >10-6 


96.0 i.O 


127.2 d3.5** 


90.5 de.9** 


103.8 d8.7 


1 >10-5 


95.8 i.l 


116.5 :i3.7 


97.3 i.6 


113.5 d?.3 


1 >10-4 


96.5 d9.8 


113.5 d2.3 


95.7 d9,7 


121.1 d6.2 


1 >40-3 


98.3 de.8 


107.3 i.5 


85.5 i.l** 


98.8 d6.9 


1 >40-2 


108.6 d2.2** 


106.1 il.3 


66.2 d2.8** 


62.3 dS.4 



-^^ns.^ 4^ «1H (Bonferroni multiple comparison method) 
c)l ^gfl tfla-g^z)- ujiii, *; p<0>05, **; p<0>01 
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^ 1 >10-9~1 >40-3 mg/ml ^£<Hl'«>ife ^]^^^] cflS^4 ^lif^^Jl 

3^^] 14^ ^l-«5l7l- tl^ ^±S. 1 >10-2 mg/iDl3l ^S^A-I^ ifla^S) ^ 

109%«^1 ^(I'^^fe m ^lif'^^JL^* ^-^liJlSiT^ (p<0.01). £EtV. ALP 
^4, ^ofla/fl^^ 1 >lO-6 mg/ml ^S-i^i tl^s5S^ 127%S. ^cfl ALP M-^^fl^i 
tf (p<0.01). «1I2L 1-^5. Af^^V m 1 >10-9~1 >10-2 mg/ml^ 

^S.S. ^Sl*f5i# 1 >10-9 mg/ml ^^2:^^ 91% (p<0.05), 1 AO'^ mg/ml 

^Holl^i 90.59& (p<0.01), 1 >10-3 mg/ml ^HiA-] 86% (p<0.01) ne^al l>10-2 mg/ml 

66% (p<0.01)S. 2:#4£fil '^lif'^'i: ^^^fe ^41- ^^^7] iLtj- 

ALP ^^^^ ^4, 1 >10-4 mg/ml tfl2:^S] 121%S. ALP tr^jSl 

5:4 ^ ALP f^7>jL47> ^ $314. 

<71><>gA]ofl 2> ^Sf'^Ji^ 

<72> ^ ^igofl ^tt ^i^'^^^ ^a'HIi (osteoclast)^ ^^li Pl^lfe 
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<73> <2-l> 3^#Al]i^ ^ 4S. uB*g= 

<74> ICR ^K-i tfl?i)oll ^t-^"^ (ICN Biomedicals. Inc.. 
Ohio, U.S.A.)* >il^-5^H 3il-#/fli2] f^7M5a4. 

3}- tfl^## §iol ^fl^ijo] i^<H ^ ^nS. ^7]3., tflSl^^ ^ 

4- ^^-i- Pie] i#cH ^$X^ n^^^ 100 -B-i^S./m£<2|. :fiE^£p].oiAi 

100 tis/rd-ir f-fr^fe i?-MEM<^l ^^^H 1^^> ^^m] 4#'Hm7l- afl;^!^ ^?]^ 

«H M-iLTll tj-^tt).. ^^ofl B^IV «<}-:5:m ^ ^5 ^^^4 800 gi^i 3^L> 

^ei^l-^aL 4^^^ 100 -B-ME/miS)- ^iE^£4ol^ iQO //g/me ^ 10% 

FBSl- t-fr^^ ff-MEM^ BB'3=«fl^H 4-^^1^4. «rJ=«11>^H -^llSl- 24-1 

^i^l^lSofl 3.5 >106 >qli^/€'«J-#-5^ ^ em^Sl* 

<75> <2-2> 4^ AflSL ^ 

<76> ^7) ^Ajcfl <2-l><illAi 3):^ l-Bltb ^t'^Hii ^i^>«fl€-i- 1 >10-8~1 >10-2 mg 

/me -^S-S ^7>5>^4. ^1-^ 7l--5!:;^l 2^^i TRAP (Tartrate-resistant acid 
phosphatase) ^^ (stainihg)^ ^m'^^. 4#>*flS^ ^fe TRAP# tj-^j 

(multinucleated cell)Sl ^1- 4^ "^^-^ -^l^slfe ^-jS (kit) 

(SigmaA>, Dl^)# AV-g-^l-^ o.i^ , TRAP 2]SH ^-g- -^1* 5|7ll5l^ 3 7l] ol^g-sl 

TRAP-'JJ^ 4S. (TRAP-positive MNOl- 4#'^SS. ^gr^^H ^ t^I- ^^-s} 
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(mg/ml) 


(tfls^si %) 




100.0^.1 


l>10-8 


100.9i.8 


l>10-6 


96.8d2.7 


l>10-4 


89.6dS.2 


i>io-3 


61.1:^.1* 


l>40-2 


24.7^5.7** 


cUS^s]- tilH, *; p<0.05, 

**; p<o.oi 



<79> ^7] S. 2i ^H|-vn Hl-Sl- :t<»l, ■f-'^^'HlflSl ■^S.7> 1 >10-8~l>10-4 mg/ml ^4-<H] 
^li^^ij ^;ifl3L3|-7> 1 XLO-3 mg/ml tl^2:^S^ 

61% (p<0,05). 1 >10-2 mg/ml tfl^:*^) 25% (p<0.01)S. All3Lf^.i]ol ^^^o] 

^oflH^Hl^o] ^^1*>^1 ^^1*}^^. 



^ '*7l ^Alofl 1 ^Ajoi) 231 ;i5j)-S. T^l^o], ^i^>«fl^^ 1 >10-2 mg/ml ^ 

tH2:^i til^M ^ 109%S. ^^^1-^ Jl41- 4B|-tfl^Jl (p<0.01), 

Aflif^^* tfla^oi) «i^^c^ 25% (p<o.oi)s. Ml- M-Efifl^ti-. 

l>10-2 mg/ml^5.i>^ #^513). ^ 

51 ^^^^ ^^m* 3.^ ^^^^ ^i^f' ^s.m 0^91 ^i-^a^ 

4. 
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<8l> <^X\c^ 3> \±:5i^# ^1- 

<82> j^;§7l o)^ E|-<g I (type I) ^^^^^l SD (Sprague-Dawley);^ 
<83> <3-l> ^1- ^ €^ 

<84> 4^ i^S-fe ^''^ll:^ ^^5^ 10^€ ^If' 200-300 g ^5.^ 

(Sprague Dawley rat)* ^^1 

Si A]^, zl- ^6|) 4^ efl- f-c^, ^ 7l^> ^l- s\m^ n^^^. 

<85> <3-2> ^ ^ 

<8e> sham? ^1^«>:2 tflS^sf ^]^^^ 5L€- •a-^i'^ 

^-t** Al^^S4. (ketamine) (-B-t!:'9=«5 . tfl^^^) 5 mg/lOO g 

4 ;^><a2l-^ (xylazine) (tt^ «H"i. ifltb^^) 1 mg/lOO g# ^^^l ^ ^ 

l-^il l^^^-l wtl ^EfloflAi (-a-^;*!!^: AiLH, t|]tb^^)^S. 

2 cm ^HS. sj^, 4e ^ ^7M:a. ^^±S. ictAlT^ 
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0.3 M m ^'^j^i'H ««j-^i-s>5ai!.i^. ^4 ^ 

«M tfl2:^oil cfl^ alH^^S. tfl2:54 tiU*>7l 

^^c^ l^'S^ll cflS?^ f *>j1 ^i- ■f-'^l- ^^1t^ 

10 <88> $^=1- Jf.<^Al. s}:!- 71:?}: ^'?> ^^ ^. ^# ^. ^<^1~9^ 

t«iS-i- ^l^'^H ^<^l^i (B.DA> : 24G)1- ^l-S-^l-o^ 1.5 mi sfl^ (heparin : 

75im}2. (Coulter^ : JT) ^ ^4 (Crony4 : 

^«H€-200)1- ^Al^^o.t^, ^:^X\ ^t!^ ^ytiqoflA^ ^fll«H ^7liif ^^Itb 

<89> 44 1^ ^-f^ ShamS4 tfl2:5^^ 10% Tween 80 -g-?^*, E25^ 

# 17;e-olliS5l-i^^* 1 //g/kg/dayS., 4^ $l=i- f-o^5^ a]-^ 1J 

J^^it^l?!'!- z^z^ 10 mg/kg/day 9^ ^^J- ^A>tH ^1- ^4«>SI 

4. 10^^<H14 20^^44 "11^ ^^§4^4. ^ i^^i i 
:^'5^ 5illl4^, 9^ ^ ^4?l-^s. ^e14«^ ^ 
^ ^ CBC (Complete Blood Count) ^4* ^4^1 3,000 rpmi4 20^?!: €^1-Bl4<^ 

1^^^ m ^ 4^ ^^4^1 -70t<^4 ^-g- :e.^4S4. ^^-t ^4# 

5, 6^ Ja.^# (lumbar). SL€-^ (tibia)^ ^el4:il 4% S^-t^ (formalin) -g-^ 
(10% m^W] ^^4^4.. 
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<9i> ^7] <3-2>5»l- ^<^1 Sham^, 17 $-<^]^^^^^^] ^^^^ = ^ ^l^^^fl 

oio] 42i- ^21^ A]^ silf^^ n^^"^ ^ lO^^i^i 20^^^?}^! "11^ 



1(g) 




Sham 


E2 J 








219.39:^.05 


220.70ii.63 


228. 51 dS. 11 


221.87d7.57 


217. 55 d?. 24 


11 


244.98^3.00 


231. 51 i4. 68 


249. 50 dg. 16 


241. 73 d4. 83 


242.12d5.96 


12 


274.29:^.68 


236. 40 d5. 06** 


264.97 d8. 35 


271.70d5.79 
** 


270. 00 d8. 05** 


13 


299. 37 d3. 74 
** 


245. 56 il. 79 
•## 


279. 87 d8. 15 

** 


295. 00 d3. 89 

** 


296.20^.68** 


14 


315. 20 d3. 84 

** 


248, 96 d5. 02 
»## 


292.83J.25 

** 


312. 07 d§. 95 


310.80d7.80** 


15 


320,30^4.83 

** 


255.43 d5. 14 
♦*## 


296. 96 d9. 44 


320.25d6.76 
** 


317.29^.93** 


16 


329.03d5.05 
** 


261.49 d6. 46 
**## 


304.49d8.40 


326.68d6.73 


327.19d8.31*^ 


17 


337.39d5.93 

** 


264.78d5.53 
•*## 


313. 04 d8. 73 


333.25d?.61 


332.80d9.23** 


18 


340.01d6.60 

** 


268.16^5. 40 
**## 


315. 87 d8. 32 

** 


335. 09 d6. 65 


336.38d9.01** 


19 


347.96^7.58 

** 


273. 81 d4. 54 
**## 


319.95d9.47 


343.02d6.96 


342.71d8.26** 


20 


356.73d7.13 


275. 22 d4. 30 
♦•## 


320. 00 d5. 90 
♦♦# 


346. 27 d6. 39 


347. 23 d7. 57** 


lO^fe ll^fe ^i-f-*^ ^R. 
-g-snsM 4^ HjH 'S-'S-^s. 10^5)- *; p<o.05, **; p<0.oi 
tJ-^ HlH <^-^ tns^3l- alia #: r^nm^ M»: d<0.01 
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<94> -^71 S. 3<^1 H-E^^ ^"^1, Sham^^ ^ 3^ (p<0.05)^El ^^^4 ^]^^^ 

Sfl^ol f^7m7l Al2|-«>55131, tflS*^ 2^ (p<0.01)^Bl Sll^ol f^7V£lSi4. 

Sham5<^l til«fl ^-^t!: ^If^^ f^7l-fe E2 

1 ;i^g/kg/day^ ^<^S. m^o] E2^2] 20f^^'^^i^ tfls^ot^ Hl51«|-«^ ^f' 

f^7Vi- iLS4 (p<0.05). ^^H. ^]^^s.m ^^"A ^^^4^^ m^^n^A 

o] 10 mg/kg/day ^<^^ m ^"^1^ ^^^^^ -^^V^^l 

t^^ 2^1-^ -i^^l-S.^^ (liver), (kidney), H (brain), 

^ (uterus), 3^4 (skin), (tibia)-i: AA^ (wet weigh)^ 

^ *V7l a 4<^1 f--^^^"^ 4^ ^7ll^^» H 4«H1 

44M15i4. 

<97> <£ 4> e^^l-f-c^ ^ jJfltfl ^7l2:2}6] ^Til^sl- (wet Weigh) 
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! 




Sham 


1 E2 1 






1 ^ (g) 1 


9.84^e.33 I 


9.52d0.48 


\ 9.22de.43 1 9.07«.30 


110.03 do. 36 


1 ^l^J-(g) i 


1.95d0.09 


1.91i).05 


1 1.85de.09 1 1.84i).05 


1 1.83:^.03 


1 ^1 (ff^ 1 2.03^0.04 


1.93*. 02 


1.98i).05 1 1.98d0.04 


1 1.98d0,O3 


(«) 


0.559de.025 


0.514dQ.013 


10. 504^6.019 I0.554de.019 10.537^0.008 


(mg) 


193 d? 


169 dS 


1 193 dS 


197 dil 


1 188d9 


4^ (tug) 


79 d4 


450 d29** 


279 diO** 


85 d6 


106 d3 


1 -g-silS-M alia tfls^uii- HiH. **; p<o.oi 



<99> ^71 S. ^ ^ Sl^-^l. ^, ^ Sham 

$3}. V+^ajt tflM ^ ^l-f-<^* 3.^^^^ ^}^]* m^^. ^ 

tilEl^ o^^fl c^f^^^ :^}^^ ^Tfl^ Sham 5^ m tfl^S 

HTl] ^iSlSi^ (p<0.01), ^ E2S] olE^lV 7^^^ 

^4 (cflS^4 wlS^H P<0.01). ^V^l^J, <==^1- <Hl:i£S.^^ ^i^Afl^jil- A]^^in 
6]^ ^cS\^ ^711^ ^-^s ^, E2fe 

<ioo <^^6}| 3> ii^a (trabecular bone area; TBA)^ 

<ioi> 9^ ^<^t!- 4 ^.^S.-^^! -2.^^ (lumbar) ^ (tibia)«1|'H^ 

<102> ^-i^7l (Quantitative image analysis system, Wild Leitz Co.)^! 

^11^ ^^1 (digitizer)S. A ^^^^ "^"^-^ 
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(trabecula)sl 4 ^^^^^^ ^^l"^^ ^ 7> 

^6l7l- ^^^^ ^olSl ^ 2/3^£ ^fe ^<>1S. 7]^ 2 >106 ^fln2^ ^44^ 
^ ifl^i 4i^#-tsl ^5 ^^m- ^l-8-*H ^«V:a. n 
7Ji=rl- ^tb 4-s- ^5 ^ii^i- ^ 

9 <103> <s. 5> ^l-^<^<^ 'i^^ (TBA)^ 





TBA (>10* fim^) 


412:5^ % 




34.62 d2.62 


100.00 d7.55 


Sham 


85.55 d5.31** 


247.07 dl5.33** 


E2 


51.40 ^2.28 


148.46 d6.59 




55.52 d?.68* 


160.34 d22.17* 




1 47.65 d2.07 


137.62 d5.98 


*; txO.os. **; D<o.oi 



<105> .^-71 s. 5<fl M-Bl-t^ M>4 ^o]^ ^J?- tflss-^ 34.62 >104 /iv?±S. ^^^91 

ShamS^ 85.55 >104 fin?<^] m 3.7\] (p<0.01) m^^''] ^'&^^9X^ 

t =r SllSi^ii. olsj^ 44i^ E2, ^•^^'^fl^ ^ z^-z}- tfl 

2:^51 148%. 160% ^ 138%S. ^^^l f'7>«>^ 4^^^] 10 

mg/kg/day^ ^<=i^^xl: ^i^l^fe ^El-tfl^Jcf (p<0.05). 



(lumbar)oflAi5l ^^t> ^41- *>7l S 6<H1 q-Bj-iflSit)-. 
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<io7> <a 6> ^1- -fi-^^s; ^^ mk)^ 





TBA (>404 A'm^) 






1 67.53 d2.31 


1 100.00H3.42 


Sham 


93.70 ^5.29" 


138. 76 d?. 84** 


E2 


89.16 ^2.83** 


132.04:^.19** 




87.38 d4.53* 


129.40^6.71* 




86.58 dS.OO* 


128.23:^.45* 


*', D<0.05. **; 1X0.01 


W alii, . 



<109> ^7] 5^ 6<>i]A-l ^ t|l2:-S.g: 67.53>104 fim^±S. Shm^^ 

93.70)104 //m2<Hl «1«fl Sl^i-^t^- (p<0.01) E2. M^>*il^ ^ m^^^A^ f- 

c^S. 44 tfla^Sl 1329b (p<0.01), 129% (p<0.05) ^ 128% (ix0.05)S. f'Jl-Sl'H 
tS -fh^^ 3l47> 44)^4. 

f'7}J:3i.7> ^711 E2^ ^4-8-^ ^>^^ ^^s. ^5!3:.2- 

^ S e-^l^i ^l-^'^'^l 4€ ^^(tibia) ^ A^^Clumbar)^ 

<iio><^%^] 4> ^It^*^^ (complement blood cell; CBC)^ 
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<*1'S-«=^^1- ^'i^V^^. 2171^31 o]^ -B^l- ^ ^ 

1^ (red blood cell; RBC), %^± (hemoglobin; Hb) 1J ^1t^ (hematocrit; 
Ht)t #^is>ji o. ^41- S. 7^ M-Ei-vflSi^. 



<ii2> <S. 7> ^l-^o^<^l 4€- €^ 









Sham 


E2 






(>i06 cells/ 


10 


7. 36*. 11 


7. 19*. 11 


7.33*. 13 


7.29*. 15 


7.32*. 13 


20 


7.08^8.09 


6. 75*. 24 


6. 97*. 14 


7. 13*. 15 


7. 17*. 13 


(g/dl) 


10 


16. 09 d0. 21 


15.75*. 20 


15. 86*. 24 


16. 00*. 30 


15. 82*. 27 


20 


14.58dS.20 


14. 09*. 48 


14. 34*. 29 


14.84*. 22* 


14. 70*. 22 


(%) 


10 


43.34i).48 


43. 09*. 61 


43. 11*. 55 


43. 62*. 83 


42. 76*. 65 


20 


39. 48*. 60 


38.39i.24 

iM> 


38. 86*. 72 


41. 10*. 68* 


40.66*. 56* 


(>403 cells/ 


10 


26.13il.63 


25. 61*. 64 


23. 14 :a. 50 


20. 28*. 77 


27.30d4.85 


20 


21. 66 d2. 89 


12.74d2.88* 


13.26*.97 


18.50d7.60 


21.50d2.53 


(><L03 cells/ 


10 


22.14d4.49 


18.04H2.38 


17.80dl.72 


16. 78*. 52 


19.68d4.52 


20 


21. 20*. 00 


10.20d2.88 


10. 23*. 96 


15.00d7.71 


15. 25 d3. 21 


(>i03 cells/ 


10 


1.02*. 18 


0.73*. 17 


1.44*. 29 


0.65*. 07 


0.77*. 09 


20 


1.10*. 21 


0.95*. 14 


1.02*. 24 


1.00*. 20 


0.80*. 19 


(>103 cells/ 


10 


2.99*.44 


2.83*.39 


3. 67*. 40 


2. 80*. 30 


2.23*. 10 


20 


2. 52*. 21 


1.93*. 26 


1.99*. 25** 


2. 43*. 12 


2. 38*. 37 




0 alia, *; p<o.05, **; p<o.oi 



^1- ¥<^^ (20^)ofl ^^3.. ^ ^t^^^Hlfe s.^ ^oflA-l 
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^31- H]i5i«l)A-1 9^;?]-o] of^ ^c^^i :gr±^^o_i^ (ixO.Ol SE^ p<0.05), ^ff-^ ^<s^ 

^^1:* ^fe (white blood eel; WBC). (lymphocyte; LY), 

(monocyte; MO) ^ 3).^t^ (granulocyte; (3R)^ ^'g^ 14 tfls 

Sham^ ^ £2^01]^^^ ^t^^ wl«ll ^1- >5j 0.5. t4B}y*^B^ (44 

p<0.05. p<0.01), olfe id::5i^# ^ E2^ ^<5^S ^tb ^jf^sl ^Eftfl^ 
^<^14. ^^^4 4^^^ £2^011^1^ #^tb 4i5il- 44l=S:ii (p<o.Ol), ^3:^^^ a 
€• 5i^1 ^^7V 44^^. ^<^^>»1I€4 ^171^0)14 ^^Tjioj) 

fl^l^l "Jl:^^ 4i-?l 4£.€4. 

<ii5> <^-§oj) 5> 1^4 -^^^4 ^4 

<ii6> ^o^^ Aj-H})^ i><g«>HS. I^tfl4 7]-4 4ai-i- ^4 

*H f-i^^il^si ^]ifl ?>^^j-i: ^^s>S4. ^m<^] ^^^-^S. ^^o) o;^^ o^^j. 
^ 5iJi44^1 (alkaline phosphatase; ALP), ^ ■t-7]?!'^ (inorganic phosphate) 
4 ^44Sai, m ^ e^^4 91^ 1# 

(blood urea nitrogen; BUN)4 3iJll6>Hlia-i- ^^4^0.4, Ii4<^ i^|:^7l o-|:f4 0^.^ 
•^14 HDL-€2ll^^l*ol LDL-#i^)itlll-ol ^7l-t!:4fe ^7]- ^o] # 

1-, HDL-#^i:Biii- ^ LDL-#5ll^^ll- ^41- ^^4^4. ^ 44^ 47] a 8i 4 
4^534. 
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1 14^1 


Sham 1 E2 KiSA]|Ej 




<&f}^S.\10 |262.75d23.31 


245 . 59 d22 . 05|196 . 01 d28 . 34|232 . 83 d20 . 27|208 . 86 di9 . 72 


(U/dL) 




7^99 7R 

oOD . / O -i£f£t . 1 0 




195 . 24d27 . 871226 . 67 d23 . 20|212 . 10 di7 . 92 


20 


198.31^4. 64 


135.09di8.64 
##$ 


123.99 d22. 18 


156.42di3.08 


127.14:^.95 
##$$ 


(mg/dL) 


10 


10. 48 de. 43 


10. 57:©. 55 


10. 86 do. 40 


lO.73d0.48 


10.61dQ.49 


11 


9. 98 do. 34 


10. 35 do. 17 


10. 03 do. 18 


8.37de.24**« 


8. 97 do. 29* 


20 


10. 83 do. 16 


11.79d0.23*$ 


11.20d0.16$ 


10. 26 do. 19!" 


10. 44 do. 22$ 


(mg/dL) 


10 


6.52d0.39 


6.87dB.62 


6. 90 do. 52 


6.79:B.66 


7.18d0.48 


11 


6. 27 do. 31 


6.59de.20 


6.13d0.12 


6.21d0.18 


6. 47 do. 16 


20 


4. 95 do. 41'"' 


6.09dQ.47 








(mg/dL) 


10 


18. 56 de. 92 


17. 13 dl. 11 


18 ^fidi 01 


17 05 dQ 60 


16 82 do 60 


11 


18.31de.70 


16.75dD.58 


17. 79 do. 76 


18. 06 de. 88 


18. 26 do. 94 


20 


21. 20 di. 06 


19. 23 do. 84 


19. 99 do. 86 


18.19d0.41 


18.31d0.86 


(mg/dL) 


10 


0.54de.05 


0.56 do. 06 


0.55d9.05 


0.57 do. 05 


0.51d0.04 


11 


O.54d0.O5 


0.62 do. 04 


0.57de.03 


0.59 do. 01 


0.64 do. 02* 


20 


0.78d0.03 


0.80 do. 03** 


0.81de.03 


0.82de.04*#$ 


0.82 do. 04**$ 


(mg/dL) 


10 


72.il.00 


79.67i..73 


76.111.80 


77.55d5.13 


85.51d5.45 


11 


93.32:^.75'* 


79.75d2.46 


95. 53 d4. 17 


85.84d3.82 


91. 56 dS. 65 


20 


120. 44 d5. 21 
##$$ 


88. 60 d4. 87 
»»# 


115.05d5.75 
##$ 


107. 73 d2. 24 
## 


121. 07 d6. 53 

m 


HDL- 
* 


10 


53.78d2.77 


52. 33 d2. 61 


52.30d2.01 


53. 38 d3. 14 


61. 12 dS. 57 


11 


46. 20 do. 62 


41. 69 dl. 47 


49.03d3.37 


42.49d4.85 


35.26dl.92** 


20 


29.60d2.63 22.32d2.49 


24.94d2.72 


25.13d2.78*# 


29.27dl.98** 


LDL- 
1- 


10 


18.ffi.l5 26JS.04 


24.M.63 


24.17d3.13 


24. 39 dS. 63 


11 42.80d6.41#'^ 


36.30 dO.63 


40. 50 d6. 17 


40.85d4.88 


60.47d7.04«* 


20 90.84:^.27 69.29d3.05 


88. 33 ii. 74 


82.60d4.85 


91. 80 dg. 57 


^ns.^ tff^ tiia^'^J-igo.s. ^]M"r*; p<0.05. «'; p<0.01 ^ " 
-H-J^S.v| t:^^ tils I^^^S. 10 #; p<0.05, ##; p<0.01 
^3(1 sul cJ.^ ti]i;v7 «,>^<^5 11 ala^: hk-o nfS .ll;: n<0 01 



<ii9> ^7] S. S^^^ ^ ^ 91^0], ALPfe £€• 5<H]^i f'7H ^^7} 

^ ^*J=* Sham?4 ^<^^<^l^i^ 10^ ^ llf^i m 

20^«fl^ ^Tll :a-i5i^$i4 (p<o.oi, p<0.05). 4^011 n^-^ ^^7> 



40-33 
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ao^'^l^'-ife ^7>i^|«>1 lO^^fls^ *>ol7l- ^fe ^6.3. ■?-7l'?l'a:^ cfls 

^i^i 10^6)] Hl«il aO^-^l^l 371] (p<0.01). ^llMiii^ll^ f-<^5<HlAi£ 10 

Bl«fl 20^<^^'\ (p<0.05). zia]u|- Sham?. E2? ^ ^'i='*fl€ f-o^^^fl 

SL€ ?«^l^i ^^21 t7}v+ f-o^«Hl ^X] ^^J:^^-, 3.4<>}^ 

?«=1|>H f^7H 451- t7>£l$ic|- (p<0.01). # ^i^ii^l-^ <S ^.A] 

M S'^l'H t7H 4el- t7Vs]5i^cll Sham?^ ^^-Sl" (lO^sf a] 

20^^^ ikO.OI)-^ Hl«fl H t7l-7]- 3:^1^ ^5*2 (10^^ HlaSI-c^ 20^iAi 
p<0.05). 20^6fl^ tfl^^jil- tilm^H l-S -^Sl- (p<0.01). HDL-#5ll 

2.€- t7H ^di^^^c-il 10^<H1 tijSll 20^«^] HtI] ^di 

(ixO.Ol). LDL-^elliiiS|]l-^ HDL-#^:ii^«3). ^tfl^. ^^fij f'7H 4 

21- 3711 ^7}t}^5L (p<0.01) o]^-^ ^^^^ Sham5'>lT4 \idt^t -^^Sl-i 

^ ^^«F7il n^^^, t^i ^6f|H.qi^^ #4^?'^ i'S- ^ 



40-34 



10000046916 



2001/3/22 



4^, o^7H #elAflfl. AV^}^. -t^jS., ofl^^, ^ f'^^S. olf-o^^ 

<123> ^7] ^A^A^^^ 

<124> ^<H1H-Hlfl ^ 1131 #2l-aiiol= -B-S^-^-t!:^ • • -2 g 



<125> A>7l-^ 0.8 g 

<126> ^ 25.4 g 

<i27> ^eiA^l^ 8.0 g 

<128> ^ulS- 0.04 g 

<129> oflf}-^ 4.0 g 

<130> it.H.ti.Al. 0.4g 

<131> ^fl.^ 



<132> <;^];*|]b|l 2> J^;^!^ 42:^"^ 

<133> ^JL^^# 15 Digo] t-fr^ ^^Ife 4^4 iJ-^-^S. 43i^^. 

<13*> f-6fl ^ ^S,7^. «A}-<g 250 g^ S^-S^i 175.9 g, ^^^V^S^ 

180 g ^ #S.o) = ^ fl-A). 32 g4 ^^«>Scf. o] ^tl-^:-!! 10% -§-«^* ^7>Al 

^ ^. €^«flA-1 14 MAmt).. ol^.|. :^^X\f]3. o^7H ^4^^ 160 g, 

40-35 
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<135> ^'^^^^^^ :g-c|.. 

<136> ^ ZLS] f-a^-^i-ci^ -^s^. <gAV<g- •• 250 g 



<137> 175.9 g 

<138> ^xl-:^^ 180 g 

<139> -tSolE.-^^ fl-^ 32 g 

<140> 10% ^iel-El -g-ofl 

<141> 160 g 

<142> 50 g 

<143> i:B)l6]-^A]. P>Ill.il-g' 5 g 



<i4S> -^3L>a€- 10 ing# f-^^m 4-5-4 

<146> ^6j)3>tfl^ ^ #3]-a.lc:olH -fi-H^- ^-^-^ 1 g, ^^^Sf" 0.6 g ^ ol.:i:2a:a. 

'a- 0.1 g^ ^^-^^ -§-«l]^l5^^i 100 me* «»1 ^#:5i 20ti>«-1 30 

<147> ^A>6n>ils] T:f^4 ^t|.. 

<148> ^ojjs.^]^ ^ US) ^5faiiO]= -B-£^l-'g'iV<S. --.l g 

40-36 
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<149> <g^i-|-Ef- 0.6g 

<150> dj-iiia S O.lg 

<151> ^W't' ""i^ 



3:4] 

7} ^o]xJ^IL, ±2^31 3711 -R-^^l-^l ^-^^>«=1 ^i^^^l 'fi^ ^7>Jl471- 

t-i^ ^7\] ^'Jl: oWel- -f-21-g-ol 2:171^0114 °1^1^1 ^ 

^IrS. ^^51 oi i-cf^f^ ^15l;^ 5fe i'S-J*!! ^ -B-8-tl-7ll 4 
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[^^^ 1) 

-4H-1-^3:3| ^-4-^ [2-(3 ,4-dihydroxyphenyl )-3 ,5,7-tr ihydroxy-4H-l- 
benzopyran-4-one] [^oflS-Ml^ (quercetin)] ^ O.^ ^^&h^o]^ (flavonoid) -frH^l 

I^^^ 21 

[^^^ 31 

^ID- ^ ^lS.JL3l-# ^fe 2-(3,4-cls}-ol^^Alj^l^)-3,5,7-S5l^'^l^^^l 



40-38 



# 
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[S. 11 




1.00E-09 1.00E-O8 1.00E-07 hOOE-OB. 1.00E-05 1.00E-O4 1.00E-O3 l.OOE-02 

(mg/rrl) 




1.00E-09 1.00E-Oa. 1,l)0E-<J7 1.pOE-06 1,00E-O5 1.00E-O4 1.00E-03 I.OOEHE 

^S. (fTB/nl) 



[£ 31 

400 



^ 350 
S 300 

OH 

*250 



200 



■-• — Sham 
E2 




10 11 i2 1.3 14 15 16 17 . 18 19 20 
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IS 4] 




40-40 
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mmm 
iK\2im mm 

[CH£I213E] 
[M212I 2AI1 

[^321 Si!] 
llSg!2]l 

[ass Alw] 
[ass MiH 

[asg^gi] 
[asLHei 

[g^sxn 
[^ssi ssh:>ii 
[^aasi 



2000.09.27 
3-1998-112907-3 

9- 1998-000385-9 
1999-053902-8 

10- 2000-0046916 
2000.08.14 
2000.08.14 

2-(3.4- □mOIE^AIDIiy)-3,5.7-M£iemiE^AI-4H-1-e!! 
SHI EM-S S! 1121 MfifakOlE ^EIS gQSS Oil 
i! ^1 soil MgSfe AHSg gE 

1-1-00-0170193-72 

2000.08.14 

^§I#S!A1 

SS 



4-1998-02101^-7 
8f«ll3 

HA.Hye-Kyung 

730129-2080110 

132-017 



2-1 
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408a 

R2SI1 KR 

[ggoi SSH:>I1 SONG.Kye-Yong 
[^ei^^ami 481002-1029431 
[^laSl 137-061 

[^±1 Aie^iAi k\s:=? mm 922-6 

i^m KR 

oiasi (&!) 

[aSSl 0 S! 

DIB i! 

imm OS!. 
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